STJMMARY: By combining nucleus and cell-wall studies on the same bacterial cells, it was demonstrated that many mitosis-like configurations are actually divided by cross-septa. The results do not signify the absence of classical mitotic figures, but they do show that a nuclear study by itself is not sufficient to establish the existence of such configurations in the bacterial cell.
It is now generally agreed that bacteria contain a discrete body that resembles the nucleus of the cells of higher forms of life in both chemical composition and general activity. The division of this nuclear body is orderly since there is a uniform distribution of genetic determinants to the daughter cells, However, whether this division occurs in bacteria by a mitotic mechanism similar to that found in other cells has not yet been proven. DeLamater (1951, 1952a- Webb, Clark & Chance, 1954) .
In the course of several cytological investigations on bacteria, nuclear configurations were sometimes observed which were strongly suggestive of various stages of a mitotic division. These mitosis-like figures were observed most frequently in Corynebacteriam pseudodiphtheriticum. Since septation can easily be the basis of artefacts when a nuclear strain is used alone on bacterial cells (Bisset, 1954) , a cell-wall study was used in conjunction with the study of nuclear figures.
METHODS
Nuclear studies were made by using a modification of the crystal violet stain (Chance, 1952) . In this procedure a 0.5 % mercuric chloride solution was used for 20 sec. as a mordant. Selected fields for study were recorded by a vernier mechanical stage and photographs made on Kodak panatomic-X film with a Gamma photomicrographic camera. The oil was removed from the slide with toluene and the slide was then decolorized by soaking overnight in 50 yo (v/v) ethanol in water before restaining to show cell walls. The cell-wall stain was a modification of the tannic acid-violet method (Webb, 1954) . The microscopic fields studied for nuclear activity were again located and photographed. This gave both a nuclear and cell-wall study of the same cells. A similar procedure was used by Robinow (1945).
RESULTS AND DISCUSSION
A study of nuclear appearance and activity, per se, is not sufficient to prove the existence of true mitosis in bacteria. The minute details of the nuclear configurations are too near the limits of the resolution of the microscope to allow critical study of them alone. Also, small staining irregularities or artefacts could be interpreted with false significance. Bisset (1950) and other workers have pointed out the complex cellularity of bacteria, and have referred to them as multicellular organisms. This complex cellularity has been found in many bacteria in that the normally recognized morphological unit may not be a single cell, but instead may be divided by cross-septa. The presence of these septa is not seen by normal nuclear studies, and what appears to be, for example, the chromosomal masses of an anaphase may really be two nuclear masses separated by mature cross-septa.
As shown in P1.1, figs. 1-19, many nuclear configurations which could easily be interpreted as various mitotic figures are actually nuclear bodies in separate cells of the ' multicellular ' organism.
Chance (1953a, b ) has demonstrated the formation of cell plates in several genera of bacteria, and the cell-plate configuration may in many cases appear similar to a metaphase. In larger cells in which cell plates are formed, it is obvious that this formation could not take place before the anaphase and in most cases it has been found to occur during the telophase. The plate formation is the initiation of septum formation, and it has been found that the actual septum is not formed in bacteria until late in the development of the plate (unpublished data). Therefore, it can only be concluded that these mitosis-like configurations do not conform to the classical mitotic figures.
Similar configurations have been observed in other micro-organisms, but much less frequently than in Corynebacterium pseudodiphtheriticum. Since this project was intended primarily to explore the possibility of cross-septation leading to false interpretations, the study was concentrated on this one organism. It must be considered that the exact staining mechanism of the crystal violet nuclear stain is unknown. Intensive cytological studies have shown this procedure to be specific for bodies that display nuclear activity. However, preliminary work in our laboratory has indicated that the specificity of the stain is for protein components of the nucleus rather than for deoxyribonucleic acid. Thus this stain procedure is not directly comparable with the techniques routinely used in other laboratories. The general conclusions obtained by use of the crystal violet stain, however, should apply to bacterial cytology in general.
These results do not signify that classical mitotic figures do not occur in bacteria, but they do show that a nuclear study by itself is insufficient to establish their existence. It is possible that mitosis in bacteria occurs by some different, as yet unrecognized pathway. Perhaps in bacterial mitosis the timing of events of cytokinesis in relation to karyokinesis is different from that in other cells, and the cross-septum forms early in nuclear division. Such matters are still open to speculation on the basis of present information. Figs. 4 and 6 . Fig. 8 . Anaphase and metaphase configurations. Fig. 9 . Cell wall stain of organisms shown in Fig. 8 . Fig. 10 . Metaphase configuration. Fig. 11 . Cell wall stain of organisms shown in Fig. 10 
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